the mortality under 5 years old is the sixth highest in the world according to UNICEF estimates. 9 Traditionally the breastfeeding period is long with a median duration of 22 months, 10 and a significant impact of breastfeeding on child mortality in the second year of life has been demonstrated previously. 5 In an earlier study from Guinea-Bissau, 11 we found that length of the breastfeeding period was significantly associated with the mother's reason for termination of breastfeeding. Children weaned because of own illness, illness of the mother, or new pregnancy of the mother experienced a significantly shorter breastfeeding period compared with children who were weaned because the mother found them healthy and ready to be weaned. These results emphasize the importance of the mother's evaluation of the child when the decision to wean is taken.
In settings with excessive child mortality and a strong association between breastfeeding and mortality, it is important to know if and how improved breastfeeding practices can reduce infant and child mortality. In the present study, we therefore investigated the impact of the mother's reason for weaning on subsequent mortality. Weaning refers to the situation where breastfeeding is completely terminated. In GuineaBissau, the time of weaning is well defined and mothers do not re-lactate.
Method

The Bandim Health Project
All children were identified and followed by the demographic health surveillance system of the Bandim Health Project in Guinea-Bissau. Since 1978, the Bandim Health Project has run a surveillance system currently covering around 46 000 people in four sub-urban areas of the capital Bissau. Every month all houses in the study area are visited to record new pregnancies and new births. Children under 3 years of age are followed with 3-monthly home visits where breastfeeding status, arm circumference, infections, immunizations, residence and survival are ascertained. When the mother reports having terminated breastfeeding, a special questionnaire regarding her reasons for weaning is filled out.
Study cohort and weaning status
Children born between 1 May 1991 and 30 April 1993 and registered in the study area before 12 months of age were included in the analysis. In Guinea-Bissau breastfeeding is prolonged, with less than 4% of the children weaned before 12 months of age. 10 The majority of children weaned before 12 months of age are weaned for reasons other than being healthy 11 and the mortality among children weaned in the first year of life is considerably higher compared with children weaned after 12 months (unpublished data). To focus on weaning patterns associated with prolonged breastfeeding the present analysis was limited to children breastfed for at least 12 months. To be included in the analysis, the mother should have participated in an interview regarding the reason for weaning shortly after termination of breastfeeding. The reason for termination of breastfeeding was categorized as 'healthy' when the mother stated that the child had reached the proper age, was in good health and able to eat adult meals. The reason was categorized as 'ill child' when the mother terminated breastfeeding because 'the child was not doing well'.
Statistical methods
Mortality in relation to reason for termination of breastfeeding, the length of breastfeeding and the impact of confounders was analysed in a Cox proportional hazard regression model. Children were included at time of weaning and followed to death or censored at time of migration or at 3 years old. The Cox proportional hazards model had delayed entry and age as the underlying time. Children stopping for different reasons and at different ages were compared at exactly the same ages, and in that sense we are adjusting for length of breastfeeding. However, length of breastfeeding may have a general effect on the child´s health and its subsequent chance of coping with infections. To control for a similar impact of 'duration of breastfeeding', we stratified the analysis in 3-monthly periods and compared children stopping for different reasons at roughly similar ages. A log-rank test was used to test equality of survivor functions.
Results
The cohort of children born between May 1991 and April 1993 included 1724 children. Of these children, 1423 (82.5%) were breastfed for at least 12 months and survived until termination of breastfeeding. In all, 301 children (17.5%) were excluded from the analysis because we do not know whether they were still breastfed when they left the area or died. Some 153 children moved before interview and 38 mothers whose child died were not available for interview, mainly because the mother had moved shortly after the death of her child. Some 110 children registered as living in the area were not included in the analysis due to lack of information on breastfeeding status, because the mother was travelling. Of the remaining 1423 children who survived until termination of breastfeeding after 12 months of age, 66 (4.6%) died during the follow-up period and 143 moved out of the area before 3 years of age.
In univariate analyses (Table 1) , maternal education, season of weaning and ethnic group were independently associated with mortality. All survival analyses have therefore been controlled for these factors. Area of residence (district) tended to be associated with mortality and was also included in the model.
All mothers were interviewed about their reasons for termination of breasfeeding (Table 2) . Initially, only 102 mothers (7.2%) declared having weaned the child due to a new pregnancy. Due to the continuous demographic data collection on pregnancies and births in the Bandim Health project we were able to identify another 135 mothers (9.5%) who claimed to have weaned because the child was healthy but gave birth within 9 months after weaning. Mortality among the 102 children admittedly weaned due to a new pregnancy was equal to mortality among these 135 children (MR = 1.20, 95% CI: 0.16-9.20).
The MR among the 135 children with inferred pregnancy as the cause was significantly different from the mortality among the remaining 'healthy' children. (MR = 3.61, 95% CI: 1.30-10.01) (log-rank test, χ 2 = 5.74, P = 0.02) ( Table 2 ). In a combined analysis the 237 children weaned due to a new pregnancy had two times higher mortality compared with children weaned for being 'healthy' (MR = 3.25, 95% CI: 1.45-7.30). For the 16 children who died in the pregnancy group the median time from termination of breastfeeding to death was 4.5 months (25-75% percentile 2.4-6.9 months). The 75 children weaned due to illness had higher mortality than 'healthy' children; the MR being 2.98 (95% CI: 0.94-9.39) ( Table 2) . Likewise, children weaned because the mother was sick had increased mortality (MR = 3.75, 95% CI: 0.91-15.51). Eight children weaned because of illness had a new sibling within 9 months after weaning. Four of these eight children died and including them in the pregnancy group the MR for weaned due to new pregnancy increased to 3.68 (95% CI: 1.69-8.02).
All results were controlled for 'duration of breastfeeding'. This did not have any impact on the estimates. The combined group of 544 children weaned for reasons other than being 'healthy' had an MR of 2.97 (95% CI: 1.54-5.73) compared with the 'healthy' group. Excess deaths in the 'non-healthy' group accounted for 44% (29/66) of the post-weaning deaths. Controlling for reason for termination of breastfeeding, length of breastfeeding period was not correlated with mortality before 3 years of age (Table 1) .
Discussion
In the present study, the mortality risk after weaning was clearly dependent on the reason for weaning. We have previously shown that children weaned for reasons other than being healthy experienced a significantly shorter breastfeeding period. 11 However, the present results are independent of the length of the breastfeeding and can therefore not be ascribed to the slightly shorter breastfeeding period among children weaned for reasons other than being healthy. Children weaned because the mother found them healthy had significantly lower mortality compared with all other reasons. This is interesting as the category 'healthy' not only consists of children who have always been well, but also children for whom the mother has prolonged breastfeeding because the child was ill, but now finds the child healthy and strong enough to be weaned (personal observation). 7 In all, 301 children were excluded from the analysis because of lack of information on breastfeeding status. This loss to follow-up could have introduced a bias. However, 70% of these children died or moved out of the area when they were below 22 months, which is the median length of breastfeeding in Guinea-Bissau. It is likely that they were still breastfed when lost to follow-up. As only children who terminated breastfeeding while living in the area were eligible for the study the bias introduced because of loss to follow-up is probably negligible.
As expected, weaning because of illness was associated with higher mortality. It was also expected that mortality was higher for children weaned because the mother was sick. However, we were surprised that children weaned because of new pregnancy had a higher mortality and that mortality remained elevated up to at least 3 years of age, when follow-up was terminated. We did expect new pregnancy as a reason for termination of breastfeeding to be underreported, as the cultural belief in Guinea-Bissau is that sex during the breastfeeding period will destroy the milk and harm the breastfeeding child. Given the unique possibility for long-term follow-up at the Bandim Health project, we were able to identify children considered healthy who had a sibling within 9 months. It is interesting that mortality in this subgroup was also elevated compared with other 'healthy' children who did not have a sibling within 9 months after weaning.
The biological or behavioural mechanisms behind this association are unclear. Since the majority of weaned children died before the birth of the new child, it seems unlikely that mortality is due to child competition and reduced maternal care. However, it cannot be excluded that pregnant women may have less capacity to take care of a previous child or even that the behaviour of the mother may change because of the shame of having had sexual relations during breastfeeding. Short birth spacing has been shown to influence the survival of both the subsequent child and the index child. 12 However, this association has been found when the spacing is much shorter than in the present study. In our cohort, birth spacing was long (28 months) and there was no difference in length among those who survived and those who died.
It has been reported that children being breastfed during pregnancy of their mother have reduced growth rate during the last months before termination of breastfeeding and a higher incidence of diarrhoea and skin infections. 13, 14 This is hypothesized to be due to a more abrupt weaning when the mother is pregnant compared with the more gradual and slow weaning, taking into account the availability of food and the needs of the child, when the mother is not pregnant during weaning. 13 It could also be speculated that mothers who become pregnant during breastfeeding are breastfeeding less intensively, thereby being more fertile as they experience a shorter amenorrhoea period 15, 16 and the intensity of breastfeeding could determine the protection provided by breast-milk. Alternatively, a weak, ill child might breastfeed less intensively thus leading to higher fertility of the mother. Since there was no difference in spacing length for those dying or surviving, it seems unlikely that intensity of breastfeeding can explain the results. The association between weaning due to new pregnancy and the subsequent higher mortality should be investigated further.
The strong cultural belief that breastfeeding during pregnancy is harmful might be a result of mothers' observations that such children do have a higher mortality. It is the popular belief to justify the sexual taboo during lactation that semen gets into the maternal milk and will provoke diarrhoea and higher mortality in the children. Though these beliefs could reflect shame and changes in maternal behaviour, it might be worthwhile to examine whether the nutritional or immunological composition of the milk changes when the lactating mother becomes pregnant.
Breastfeeding beyond 12 month of age has often been debated. In the present study, we have demonstrated that weaned children are not a homogeneous group. Hence the difference between breastfed and weaned children is not only that one group is breastfed and the other not. Many studies have found impaired growth and higher mortality among children receiving prolonged breastfeeding and some authors have explained this by reverse causality, 17 of which the mother's reason for weaning could be one. It is worth noting that it is not only the total duration of breastfeeding which is important but also the circumstances under which breastfeeding is terminated. The evidence provided in this paper does not imply a causal relation. However, breastfeeding after infancy is important for child health in poor populations and not only during the first months of life, as emphasized by the current breastfeeding promotion programmes. Breastfeeding cannot be regarded as successfully completed unless the mother weaned because the child is perceived to be healthy. In areas with high child mortality and prolonged breastfeeding, the mother's reason for weaning is a predictor of survival and could potentially be used as a screening criterion in child monitoring programmes.
Breastfeeding is associated with reduced risks of gastrointestinal and intestinal infections, and of mortality due to those infections. 1, 2 The protective effect is stronger against gastrointestinal infection than against respiratory infection, and in developing than in developed countries for both types of infection, and increases with the duration and exclusivity of breastfeeding. The magnitude of the protective effect wanes with age: highest in the first 3-6 months and diminishing thereafter when complementary foods are introduced in addition to breast milk, but continuing into the second year of life. 1,2 The introduction of complementary foods and complete weaning (the cessation of any breastfeeding) are gradual and complex processes, however, which are affected by many biological, behavioural, and cultural factors. 3 Because of the practical and ethical difficulties inherent in randomizing women and infants to different infant feeding modes, most epidemiological studies have relied on observational designs. Such studies are obliged to consider, and attempt to control for, selection bias, confounding, and reverse causality.
Most perinatal and paediatric epidemiologists recognize the importance of control for confounding by such factors as age (young infants are at higher risk of mortality and morbidity than older children), socio-economic status, and toilet and water facilities, particularly in developing country settings. But confounding by indication is both more insidious and more difficult to control. 4 This source of bias arises when the reason (i.e. the indication) for weaning is strongly associated with the outcome. When that reason is an early manifestation of the outcome itself, the bias is often referred to as reverse causality bias. For example, early signs and symptoms of an infectious illness can lead to supplementation or even complete weaning. Several epidemiological studies of breastfeeding and mortality have attempted to minimize or eliminate this source of bias by assessing the type of feeding that the infant or child received prior to the onset of illness. 2, [5] [6] [7] The study reported by Jakobsen et al. in this issue of the International Journal of Epidemiology 8 considers confounding by indication not only according to whether the child's illness was the reason for weaning, but also other confounding reasons such as the mother's illness and a subsequent pregnancy. It is not surprising that when maternal illness was the reason for weaning, child mortality risk was higher. An ill mother is less able to feed and care for her child, especially when the child also becomes ill, irrespective of the mother's ability to continue to
